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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to eliminate 
the degradation in a visual field angle characteristic 
accompanying the offset from an absorption axis by using a 
specific phase difference compensation element. 
SOLUTION: The orthogonal coordinate system having a plane 
parallel with the surface of the phase difference 
compensation element at its x-y plane is defined and the 
three main refractive indices of the refractive index ellipsoid 
of the phase difference compensation element are defined as 
nx ? ny, nz. The main refractive indices in an intra-surface 
direction are defined as nx, ny and the main refractive index 
in a thickness direction is defined as nz, respectively. The 
phase difference compensation element has negative double 
refractive indices and has the relation nx>ny>nz with respect 
to the main refractive indices nx f ny in the intra-surface 
direction and the main refractive index nz in the thickness 
direction. The direction of nx which is the max. refractive 
index of the phase difference compensation element 
satisfying this relation is the direction of a delay axis. The 

materials of such phase difference compensation element or a phase difference plate or phase 
difference film constituting the same include high polymers, such as polycarbonate, polyvinyl alcohol 
and liquid crystalline high polymer, which are transparent in a visible light region. 
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[0074] zcDfcftmmmm+te, m^itmmy ■< 
40 — ->a ^Sr^r-rs itttt7^/uAtj?^.*-(S](cy 

[007 5] HI 1 3 (a) IC^I" <t ? (C, ^"tr/U 1 3 
4 <75iS{«iJ£tt^-C'<i#:« 13 2a, 132b £IBg 
{i5ttS13 2 a> 132bittt/H34ironi:2 
50 ♦W4ffitii7-f/l'A13 3a > 1 3 3 b £M ffljt 



(8) 
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Sl32a (Ol^mmz^y??^ h 1 3 1 £KfiLfcS$ 

[0 0 7 6] ii3 (b) salvia 13 (c) l^^-rd: 
3 2a, 13 2b^>/j:<it-*tt, 
{fiTtS 136a. 136b tfS-tft'&ix, — -r 
/^135aH37a, if:l«J$7Y 1 3 5 b 
£13 7 bic#Sf££;fx, *J*£nfc*jS«:WU <S*=K 
13 2a, 1 3 2 b^IrtSfcliBS|i*|S]|:y 

tt, 11*IR1 3 2 a*3cfctM 32b(7)U ^t*— v's >fc 
-a^., rcoy ^7 f — > 3 V(Dfil£;£3gi^(ct£o Tiff- 
's:: iricioT, a»A«H*BS:#S**3&s»6ix5 0 * 

[0 0 7 7] %n?4fr&h LTte, ffjxitf, TAC 
. (triacetic acid cellulos 20 
e) , PET (polyethyleneteleph 
thalate) , PETG (polyethylen 
e g 1 y c o 1 ) , PMMA (polymethyl 
metha -cry. late) . PC (polycarb 
ona te) , ARTON, Z KNOXf^ t'^h^^>~ 
*lll^t*fctt2<fttt<757>f/^AS:fflv^5^fc^s■T?#5 0 W 

7^y^tLtjfIi:ffll^ft5 0 TAC^e>45$«F 
^-fA^f*. 09;ttf. Si^C^5 0-fi6 0nml 

[0 0 7 8] r^flrffi|g««*^tt, 

ixJc|»SS-r*S«i:ofBic:.RJtrbJ;<, Pf*<o«ft« 
[0 0 7 9] :«iiSi^ilSf$^Hwn 
f*4 5* -13 5° Oftfl[t«it5W3iSffiL<, 6 

7° -113° <o« J K-eE«-r5<odssbic»sut\ 

[0 0 8 0] ft, fiStS^o^^.zi/UT-effffliSrtTofc 

i ^TuMiMnflfclT ttMffiffilKffiiifflaffiiHilii mill 
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[0 0 8 1] f£ B 1,^^«®W^An N fKfiBO^* 
flt^irty^f-v'aytdr (n x -n y ) $m& 

LC :-An(D3. 5%-l 5%^»ltfc5o 3. 5 %* 

[oo8 2] *fc. tttiiewfltx^ffs^ifijoy ^t* 

— ^aVld f (n x -nj *5jSfiJlcO U ^-r — a V 
<f4, IhbI ^ !i a VI d LC * A n 3 0 %- 

[0 08 3] J^TM, w<Dffiffi36»«»^«t««SPft 
[00 84] -jftfC. ffl*«^ffl3tWttfc«fi^<D«i 

[0 08 5] 015 M^-r ct 5 fc, ffittlSlftftSi^SrR 

sjeeo f f m^mwfi&iEmfrbmtb^ffl tt^< 

Ell 6C^«9t:, BW*«n«:wfc«>^a?5**tOJH 
[0 0 8 6] H i 7 (c*-t-<t 5 lc, fttBigft&fltX 

^mntzm^McMvx, sjeo f f ^ic<i7t«o 

365?6^{bU*V\ <toT, HI 9 & 0*0 2 0K*H-«fc 
«JEo f f tifRUMfeo nl^{C*3^TK»^S:#J 

*x£ 0 Stic, <l*te^Piii|Xtt^^{C>ttLTf4, 121 
-H2 4|c*tJ;5i:, ffiffi3Stt«*^&RltTfc5c* 
<^«!Ffl4^tt*{fcL*v\, got, ^*fCfc-Cft#fc« 

[0 0 8 7] iiilti'Ul/— >3> (1) 2fct* 



t*fe^co^giu\ 50 



due- An^t8irai-5«cf¥orBrt*i6iRt/Ji:$*- 
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[0088] tz$x\ fic*iiaftfli*T-<oiBrt*i*i«>i; 

~>a Vittdr (n x -n y ) irff^fatT) y ^7^- 
I*, 12 7~E13 Oic^-Ti^fC, 0«fc 9 VWtfS 

[0 0 8 9] £<bM, 0 2 7&0«E12 9 {Ctt^J; 51:, 

^2K±Ct5i- =»> hJtl 0T?«»fl6 0° 10 

[0 0 9 0] SW6 0' «±«Lti/^ 

«^fiw«SP^^6 0° T*fcS^i*^T'foS„ — 
jf. =■>■ h7^ Kfcfcl 0 Srg^LTi^SCDfi, — jS£#J& 

^e— = > h 7 * h Jt# i o s*-efc s a> b 

T'foSo £b(-, 3 Vh7^Htl 0"C*I PS ^VAf 

w^b b b^*^~ K*r*t* u-c«jfffl 7 0° £k±.&n$i-r 

20 

[0091] @28 ic^-t- i 9 mmmmit 3 

«±6WT-C'<4, h^x hit 2 OT-ia^^ 6 0* W 

• StM 3 5° <Dfifa(0&&fr*:<Dm<r>jffa<D<tlrViL&M 
;L3Sfl5£|-C-fc.5 0 ±ot, ®Sf^Hit3iU-h6«T^ffi 
HT'li, 4 5° M13 5" *|p]«>«A4*tt*sek»*ix 

[0 0 9 2] ir-C% «if«6 0.* S".-h*fcj£L-Cl^S 

^^gcofflif^>i5 6 0° T-fe5rii>?)ffe5„ — 

[00 9 3] (SaMEftJf ) SittiEfaJf (*, f&fc^fc 

5 K*-f7* ( J AL S 2 0 4 (B#£-j£=O0 -^12 1 
1 (BMitm ) ^»*S*5R (EXP-OA0 0 3 (B£ 

[00 9 4] (flHHK) (Ut1£Srii:^= => /U«CffitCE« 

0iJx.«, #y t^/i^T/U-a— /i^7-{ *!lf=^ 
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[0 0 9 5] flB*«»*ffi{CKWB6±BI*fc«r 
>^-^UTf»KJiSr*ft^SC<t!iJ:»), «ifc«i*ia]i-*|- 
LT4 5" ■fnfc^lSnoafff^HfrttSrSbl.iefcip-f 

^flg^^tf ens, *3gwt-*sv^-c, K 

r/N— K = -hj ti4> JISK 

540 o^^n^mm&u.m^ «t 9 H«±w«aE«r 

[0 0 96] ±-Ef!«Ift;tt«MB t bTtt, ^ / 

— i?r y ^7? 1 — hmm. 

^7t?y»«§, Ttafp^y^^r-^Wflg, # 
[00 9 7] ±G«ttttltlft{I{bS!WRi»:, 

te%ift-mm W { c «t 9 sgft: $ * 5 r <t *s x- # 5 1 <o -c- *> 

yi^f/HWB, ^jix-f/w, y/Mttjjg, 31 

■&9—Mtm. rtvypv^^mm, #y^- ^^y 

— hSfctt^r? y i/— h^o^-y *fc(47°u 
Tif y-r-4$srffl^5 - tjjs-cts. «FfC»-i L< i4#y 
x^f^7^ y u— h t^y <y ^p^t? y u~ hco?i 

[0 0 9 8] ^- K=>— hJUcJfei-KK^a.hli, Sffi 
»c»»|cDfli2iS:»ril-*-5 c i lc J; 19 ^7t^»SL$*-ca 

[0 0 9 9] Ba7-f/^4rffl^5*«fett, Witf^T 
roJ;9l-LTtT7„ *r, «jt**iB^tliri*fe»iSi«ffc 

<Srfi)«^-^ ;ii:J;D *B{c««iJ!eDfli!!i^^*nfcBS 
[0100] yy-Wi:BDS^5Se;f 



(10) 
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So 

[0 10 1] <Ijte«<7>SffiM, _hffiT>^U 

Sr««$*S"feco-e*>9, 

<fc Ltii, #»Jx.f;£L i F, Mg F a , 3 N a F • A 1 
F 3 , A 1 F 3 , S i Ox (x : 1 . 8<x<2. 2) # 

-r^^U— ^7X-7CVDit§W5) 

[0102] j«t\ *&m<z>nMmmzi\,*x&hi£Mc 

[0 10 3] (HKBKlBi) HI 3 1 MI/^p,^ * 

3 Q 111 3 1 (a) tt*HJfi»l!8 1 <^iKSS^3£«tf>»rffi 
St*)5,J3 1 (b) tt-t<05p6BEIt?fc5o 
[0 10 4] £i\ XB(CiS9]«4£6 3 (I TO : 1 0 

Onm) ^M?nfcSfi6 2_b^, ^3fef£^y-f 5; K 
£JB^TiS£^5 m m<7)^^— i^— 6 5^iffi«^^. 

«J3/*m^diSfB6 6Sr^Lfc 0 dbS$6 6-e£2 

ffl£*l5«*, "r*tofe»*flB*O***l410 0|im 
XlOO/imtLfco ^<D±\Z.^ J A L S 2 0 4 (0.* 

fco icffi{dig^®^6 4 (I TO: 100/1 

m) timiHc, Ztltiit* 0—jj<DMU6 l±{Ct>m D*tWSr 

[0 10 5] f^Lfcir/W*^ Nn^8£fi*f» (A s 
= -4. 0. An = 0. 0 8, t/^t 
0° ht/cfc*J:5lc»4*ffl-H*<7)!y>f^ hftft- 

!i^f-i/3>id LC 'An = 4 00nm) 
AU mJESr7 VfPSPLfCo *JBEB«iqB:«, *I*!tt«Bt? 

SBEWAP^^^(tSi^®lSri(^loc^f4*f 

[0 10 6] JfcM, i3 2(OTfJ;^ S B B 0 t;HO 

cKommcmytfai 01, 10 2*3±t/{£ffi3SM«* j ? : 
i Sign,, ftiii^f bTiMMjBBi&aff.i t, ,„.a 
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Tttlfiftffi 1 0 2 ^J&tt^tt^l-^ J: 0 (cEI 

L/-* 0 ifc, ±ffl!jffl5fe« 1 0 1 ii&fi-fer/U 1 0 0 iolffl 

i^m 1 (o{mmffimm? 1 o 3 ^ism u t««*« 1 
0 2 1 ms*** ioot <nmzm 2 <D{mmmmm* 1 

0 4 SrBES Lfco * 1 <Offiffi§tt«*^ 1 0 3 *$<t jg 
2C0flr»Ji1iflt*-T-i 0 4tt*K, Hi 2lc:*Lrt:<fc5 

>td f (n x -n y ) 4*4 2 nm, f§*^y^r» 
v-a >td f (n x -nj ^HOnmi L7t c 

10 [0107] »e>ixfc»*«*»«o*jttt. uttfifi 

168 ^WffiJ^tt^sig 3 1 (c* Ufc J: 0 M"t* 9 #fc#c <t # 
[0108] " COlQfiflgflg 1 cOfSSir/ucott^IB^] 

t c 1 of ottittt5«i»* 

«FttSrSS^i-5fc«>(-. 1/2 VthJ^±£0«JE^^pL 
3ctf*iB[pJ*s^*«ffia5H (1/2 VthJ^_h) T*8'J3£ L 

to 

[0109] HI 3 3 {^SQfcTgffi 1 Oi&SI**3£«cO« 

30 ?gffilOJSfi«^3Slt«C*3V^tt, OFFttffi(C*5(t5 
aifi*J&ME<> ^#^3^ f*^;* (CR=3 0 0 : 
1, 5 V) -tfWbtifc. 

[0 110] S-fc, H-34k***»*HO«i**S 

£0° tf5) , ett%A (**Bffi«^6<^«*^) 
"C*>9, ^y^V^fiaV h7^ 0 : 1 J«±C0 

m^&Tjk-to 034 l^^-Ti 5 i-, tt*<Ojfcifi*^» 

[0 111] (*J(6»HB2) *H**ffl2-ef4. Htfi« 
ftr i, ^(Itti^ii iiTH BiJirtnM ffiiftrgiri^fiiitilliwL ijiffi 



3 2 (a) tt**lftJBlB{c*3JtSKft"tr/u, «*S*3i 
t^iffiHM«^coidB(gIT^fe9, H13 2 (b) tefilTte 

Ms SHI-fc/H 0 Ocom^iB|{cJiiaHB*:4R.l 0 l*3±V 



/n 0 o<75PnfflO{c(H3feSi 0 1 N 10 21s XxMiLmmiS 

1^103, 1 0 4&m&Lxmghit^mm$:3Ef&L 

fz 0 flU ^^ftfl2m NnS$ H 0 0 fW (Ac 
= -3. 3, An = 0. 0 7 7 3, ±/U^^ y rf 6 \x m 
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y^r->3yld L c- An = 4 5 0nm) 

[0112] 13 s^mmwm^cDm^m^mm^m 

Id t - (n.-nj ^^{k$itTai]«L/-c 0 HI 3 5 IC* 

ti9i:, hJt^i ou±tte&mmffim 

S^Irtoy^7->3yfd t - (n x -n y ) <7>S5IS 
(116. Onm-65. 0 n m-Cfc 5 . JSAJSco I) 9 V s 10 
-v^aWiduc' An<?)3. 5%-l 5%t*fcofc, * 

3 (n x -n y ) • d t -«42. 5 n m<7>tt£El6 
t#"C*>!9, SSEfilO y ^ r - ^ 3 ^tl d LC • A n Wft 

= 13 5° (c@^t, ffitan««*^coffirtoy ^x- 

'>3^I (n x -n y ) • .dfSr^fkSifCfiiJ^Ufc*^ 

[oii3] (jt«« i ) JtifcM i -e»±. »fc^f& 1 1 

cT^MlMiJfic— ^(H*St#^0»iRitt^il:SS-t"S «t o 

■CttffiftlSW^iFttKtttt^^ofco 136 KJfctftM 

l^M*M(^(t6^yh7^ ho«ft«FttSr^ 

^liny Y"7* htf;^ 10:1 J^_bC0ffli$^^i- o 13 

(13 6C0 (-<) ifctt (p) <0«ft»tt 
tf**5<, #(Ctlft^3 5° i^lC^S^^y h7^h^ 30 
*L<ffifFL-0\fc 0 

[0114] (tfctt« 2) 2 -Ctt. USS^ffi 1 t 

itt*i-5«fc5K:E«Lfco *fc. ±«ffl*«£Kfl J fe/i' 

2 cofii@Mffi«^T-fi*(<i^ y * tr-atnf litis ffiffi 

n x =n y -e&0, *S*|fil<Dy 40 
H^lldf (n x -n z ) ttl 5 0 nmt L/z 0 
[0 1 1 5] 13 7l^fc(ftW2<0«a**»«^*5lt5 
^h7^ hwHft^tt5:*to 12 3 7 1:1*51 vC, <Ptt 

o : iK±o««^,Tt 0 ffiffi*t*«*^saa;t+e>ixT 

IKfiTLt^fc. 50 
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[0116] mmmm3) **m»«3-ci±, 

£H*f^ 13 2l£*Lfc<fc 9ftE«"C**-fe 
A-l 0 0«0iS]'ftiJ{c(l*:1gl 0 1, 1 0 2&J;tmfflSff 
««f 10 3, 1 0 4*E«LT»***ft«£^*L 
fco ffl-U ^^HJffi^ffi3-C(^ ±M(H*« 1 0 1 co* 
35^^X3. 5%, 3tiR*8 0%<OT>-^l/T|£H£ 

[0 1 1 7] 13 8(C*HJS^ffi3co® B H B ^^aico 
^T. 4F»m (iKfiiEftBlE : 2 . 7 7 V. 3. 7 4 
V N 4. 8 V, 7. 7 7 V) <Dpgm¥fi±&^'fo 13 8 

(a) l±±«ffl*«l 0 ia>»JR«|*r*lK*5*t5»W» 
tt"Cfc<9, 13 8 (b) (±±flOfi*fi 1 0 1 OKlRtt^ 
b45' -r*ifc*|pJlc*3tt5»WH*ttt?*>5o it 
m<Dtz#){Z^ 13 9 tr^SEff^ 1 4 |% 

ffil (JSfiSEft«ffi : 2. 7 7 V, 3. 7 4 V. 4. 8 
V, 7. 7 7V) <OB«»ttfr*t„ 13 9 (a) fl± 
ftijfi7fe«l 0 1 <OKJR*fc*|Sl^lbNt5*W«Ht-C*>») , 
13 9 (b) tt±ftij«*«l 0 l<0»lR«^fe4 5° "f 

[0 118] rc0l3 8*3<fclWa3 9iC7T^1-J: ffi 

*fc. «NC* »lK*tf»&4 5" -rnfc*|6]^*3»tS»» 
ft60' ^-5-Ccoa^^OJb#^S*{cW^x.^ 

[0 119] (SIJfeTKffiU) ***»tB4-ett. Utt^ 

*«!B3i:ra«l^ H3 2l^*Lfcct9*EB-t?*»-fe 
yui 0 0cojSffl|(ciB*:tRl 0 1 , 1 0 2*3<tt«i*aM* 
1^1 03, 1 0 4^iatLT^ B S^ii^l 

fc 0 iiu r^**«*4-ctt, ±mfi*«i o ico^ 

[0120] 140 {c^mmnm 4 ^ffiss^agatco 
4i®^ m&mmnfe 2 . 77 V, 3. 74 

V. 4. 8V, 7. 7 7V) copgUg^tt^^-To 14 0 
(a) tt±««*«l 0 l<0iftJR«*I^lC*«t5«WW 
tt-C*>9, 14 0 (b) 1 0 l-OKHXttj&v 

[0 12 1] ^cOl4 0^^i"J:9^. ^Jfeff^3t[W] 

5:tmt. ifc, ***JR«84T*tt-— fXt*S 

<i-Swtirj:i9, listed 3 icJt-<T«^ 6 0° co 

[0 12 2] (HJfe^flSS) **J6JBtt5-C«, Settle 



(12) 
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/noooiffl|i:ffl)tsioi, l o 2*5±t«S:tBIIM 
•*fl 03, 1 0 4SrEiLtKfi«*8t^L 

fc. ^comSSJF$ffi5-Cfi, i«(B*Sl0 1w* 

5%, 3ti^*8 0%cOT>-^-^UTKB£ 

[0123] hi 4 i (c*^js?gffi 5 <Dm&m^mm£o 

V^T, 4Pgp GKAK»ttE:2. 7 7V, 3. 7 4 
V, 4. 8 V, 7. 7 7V) ^»W«H*«r*-f- 0 84 1 
( a ) f*_Lffl|{B3te4R 10 1 ^®iKtt*rfii(c:fc*tSPBfW# 
tt-e*>o. El 4i (b) tt±««jtsi o 

[0 12 4] roi4 1^tJ:5(c, &MP5itm&n 

Hzzticxv* 9>n$:mLx^< tmti&m^/w 

[0 12 5] (^SS^ffi6) *SI*»«6t?f4, Hffl^ 
lg 3 <h ^iC tti 3 1 icfjk Ufc»S"fe/^Srf^« U 31 
Jfi^ffi 3 HI 3 2M^Lfc£ 5&iBR"e«fi-fe 

/HOO(7)Sffl(CB3tSl0 1, 10 2*5<ttfffiS«*l 

iif 103, 1 0 4^nmLxm^m^mm^f&u 
1t 0 {&U rco*is»ffi6-ett, Jt««*« 1 0 1 <o* 

ffiCMXl3%, MS4 0%<7)7yf^U7KKI 

[oi26] in 4 2 iz^mmmu e <omAitmmm^ 

4PgP (JSfiK»i«EE : 2 . 77V, 3. 7 4 
V, 4. 8 V, 7. 7 7 V) <D¥%m¥fVk$:^ir 0 B4 2 
(a) fi±iHJfi*tEl 0 lo®iEtt*r^{rfcttS»W«F 
t£-C£>9, @4 2 (b) tt_b«liH*« 1 0 1 coKiRtt3&» 

[0127] r OHI 4 2 5 (C, SWKltH^rR 

[0 12 8] (H*JKffi7) B4 3t#iU^&, * 

■fe/^tl5«0«agSrWL"Cl^^-C\ El 3 1 SrSM:"C# 

[0129] * stst^snms «ioo 

n Irnftgiiift TiifMB .rijgrfiAtlfritfli Hf .frit tfi 
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l«Lt S&tC, Sffiic3WS1S6 4 (I TO: 10 
O^m) ri*fl5/£$ixfct> 9-^<7>S^6 l±<Cfcp]C*f 
WSrffl^T, SiOBlfilS6 7«:»*Lfco *<o& % i**n# 

[0 13 0] ftsRLfc-fe/UfK. NnlMTO (Ac 
= -3. 0, An = 0. 0 7 3, t/^t 77 P 6 /imt' 

9 0° ht**<t ^CRWfHt^y^^ N£ 

SrRS. !)^7^3yId L c*An = 4 50nm) £ 
ffiA U SJESr 7 VfpJD Lfc 0 '«JEJ=PJPiS«, WMVtM 

10 T'iiift^^ $ 
^ic, «EEWJn««B*«E«t5i:lfe*flB*ri:tciocD«i 

[0131] 143 d^-Ti: 5 ^ir/ucof^ 

20 a-fe:/^i35*MB^±fflSffl3te«*5 <fc t/Tfl!HB3teK*:«->* o 
KiR«i*Sii:*f 5 i5KEt'Lfc. ifc, JUMBjteKi 

2*Sljffif*fe-CJg*Lfco' ^CTilS^^y ^7*— is a is 
Idf (n x — n y ) £r4 2nnu J$£ #[p]C0 U 
a >Id f (n x -nj S:l91nmt L*: 0 
[0 13 2] te<o£tt*flB£»ft5;6tt, ffifeSttflUR 

30 -ft^2«i*^<oy#^-5/3Vt#^5ffitBI6*«#. 

fc<7>, -T x, yS(/ztt^^lSf$n X) n 
y&tfn z^nx>ny>n z ft 5 *#SrS8Si-*iL«fi: 

[0 13 3] B4 4tc*HJIS*IBwK***»«fi0 3>' 

s\ hJt^l 0 : 1 K±c0«*4r«i- o **Sfe^ffi^« H B 0 
**ISKT% ^ n 7 n n ;uttl(ciai $ ix t B)feSo^ 

11 i iiiiiri^iir miniiiitffituWTiHi immmm^msmu 



•es,iasixsfig«, ^tet>~tb$&mmi$z?>±z 1 o o 

MinXlOO/imiLto ^r^±tC, J A L S 2 0 4 



[0 13 4] d7tSc7)P^lKtt{c^fLT4 5° 

50 -<T. lflfJ:9^J!£u^a»A*«»*^»&ftfcffiSli 
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^ttl^iV, ft) 5 nm— J£j7 0 nm, #5' 6 0 nm— S&2 8 
0nm^|SIf*)ot 0 

[oi3 5] mmms) ^mmmm^te. nt&mm 

tt\ S^y?r-'>3yfid r (n*-n y ) i«4 3n 

m, f^^JJ ^7*— *> 3 VfjSd f (nx-nj 1 10 

[0 13 6] *^ffi^ffic75^ H a s ^^BO«^^III4 5 

[oi3 7] [ii4 e{z^mmmM<om&^^w:<o=i> 

[0 13 8] ifc, «*4EO»lK«|{c*tL'C4 5° *|*] 

-ttl^it, #J5 nm— 0 nm, S6 0 nm — *?J 2 8 
0 n mCOaSfflT^$)ofc 0 
[0 13 9] 

T\ «»J*f^Jc<tbV^I8fliRtea«S:B6Cwi:3d«'C* 
[0 14 0] w<^<t 9l-«nfcWtS:#i-S*3i5K^J« 
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[0 1] *^P^(:#^W^*8twi(^15:^t 
5H-0*>5 0 (a) RXI (b) l4«BE«6ai*0^ttffiSr 
*U (c) RV (d) li«EEHl*P«F(?)ttffiS:*L, 

(a) St/ (c) ttWBHSr^L, (b) RXf (d) tt 
^ d * = n /uttffi^flft Atttt-efttt Lfc»«S: 

-So 

IH3] y ^f-v'a^fiiti^ t***y *7*— 
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